Abstract: This paper shows that the six classes of PPTs can be put into two groups. Autocorrelation and cross-correlation functions of the six classes derived from the gaps between each class type have been computed. It is shown that Classes A and D (in which the largest term is divisible by 5) are different from the other four classes in their randomness properties if they are ordered by the largest term. In the other two orderings each of the six random Baudhāyana sequences has excellent randomness properties.
Introduction
This article extends the results of a previous article on primitive Pythagorean triples (PPTs) [1] , which presented their historical background and some advanced properties. This research is part of a program to use mathematical functions to generate random numbers [2] - [9] .
There has been much recent research on families of Pythagorean triples [10] - [12] . A Pythagorean triple (a, b, c) is a set of integers that are the sides of a right triangle and thus a 2 The fourth row has only three entries as (2,9) of Table 1 , which corresponds to the triple (27,36,45) can be reduced to the PPT (3, 4, 5) .
Indexing of the PPTs in Table 2 The six classes may also be shown to be defined as the end nodes of the binary branching tree of Figure 1 .
An experiment was done where 4448 PPTs were generated and indexed by increasing a, b, and c, respectively. 
Indexed by increasing a:

Randomness Properties of Sequences from the Six Classes
We obtain separate sequences related to the occurrence of As, Bs, Cs, Ds, Es, and Fs by considering the distance between occurrences of the letters. Thus in the listing by increasing c, A occurs, after its first value, at the 10 th , 11 th , 20 th , .. positions, which corresponds to the numbers 9, 1,9, …. These sequences will be called Baudhāyana sequences after the author who used Pythagorean triples several centuries before Pythagoras [13] , [14] . 12 6 1 13 1 7 1 13 1 8 1 15 1 8 15 1 7 1 16 1 7 1 15 4 8 2 9 5 7 5 8 4 7 5 6 1 1 4 9 3 10 4 1 1 8 6 8 4 9 4 11 3 9 1 1 3 11 8 4 1 1 5 5 8 1 1 2 7 3 8 6 8 1 1 1 8 2 8 4 6 7 7 3 1 1 6 5 8 4 8 1 4 6 1 9 3 1 4 7 1 11 1 7 1 13 1 8 14 1 9 1 13 1 8 1 14 1 10 1 14 1 9 8 3 1 1 5 6 7 5 7 5 7 5 7 4 8 1 1 4 7 1 1 5 8 5 9 6 7 5 7 7 1 1 5 7 7 1 4 7 4 1 23 11 1 5 1 18 7 1 1 12 1 9 10 23 1 5 6 24 1 1 7 12 1 13 6 9 1 3 1 5 1 5 6 … Sequence of Fs: 5 6 1 8 5 8 1 8 6 7 1 1 8 7 8 1 1 7 6 9 1 8 1 7 8 1 9 7 5 5 9 1 8 1 10 1 7 1 10 1 17 1 10 1 9 1 7 8 1 10 1 18 1 7 1 10 1 17 1 1 1 9 1 18 1 9 1 7 1 9 1 10 1 7 1 27 1 8 1 8 1 1 1 9 1 9 1 16 1 16 1 12 1 18 1 18 1 8 1 6 1 1 1 11 1 6 1 11 1 16 1 19 1 8 1 1 1 5 1 9 1 20 1 … Sequence of Es: 2 8 2 7 11 1 7 2 17 2 8 2 9 1 9 7 1 1 7 1 3 8 8 1 10 7 2 18 1 10 10 9 2 1 7 2 8 8 10 1 1 18 7 1 8 3 8 1 2 1 16 1 9 1 1 15 1 9 2 15 1 12 9 11 7 1 10 2 1 6 2 7 1 11 1 6 2 11 6 10 8 1 2 9 11 1 5 2 10 1 7 1 1 9 9 … Sequence of Fs: 9 8 2 9 2 7 9 10 1 9 1 11 9 8 10 8 9 1 9 1 8 1 8 2 8 11 9 1 2 9 1 1 9 6 2 8 10 10 8 2 7 1 10 11 1 5 12 1 17 1 1 6 12 7 10 2 8 1 2 6 19 1 1 11 1 16 2 1 8 8 18 1 1 1 10 7 1 8 1 11 1 6 13 7 1 1 18 10 2 5 1 2 1 … We consider the autocorrelation function, C(k), of these sequences when written as a(i): The autocorrelation function for each of the six classes of Baudhāyana sequences ordered by a and b is qualitatively the same (Figure 2 ). Since there are 6 classes, the average distance between consecutive points will be 6. This, in turn, makes the function for non-zero values of the argument to be approximately 36 as we find in the plots. 1  33  65  97  129  161  193  225  257  289  321  353  385  417  449  481  513  545  577  609  641 The autocorrelation functions of the six random Baudhāyana sequences for ordering by c is shown in Figure 3 . Notice that the value of the autocorrelation function for zero lag is not the same for all sequences. The functions for classes B, C, E, and F are similar to the results in Figure 2 . However when the Baudhāyana sequences are arranged by order of c, As and Ds bunch together as there are more than one solution for values of c that are divisible by 5. These are represented by classes A and D. This is the reason why the plots for these two classes are different from the others as shown in Figure 3 . This means that the correlation of Baudhāyana sequences ordered by c as shown in Figure 3a and Figure 3d is an artifact of the ordering process and the six sequences have excellent randomness properties if we order them by a or b or if we consider the classes B,C, E, and F when they are ordered by c. The A to F sequences may alternatively also be mapped into binary sequences and their properties remain qualitatively similar to the results of Figures 2 and 3 . For example the autocorrelation of the binary sequence for Class E is shown in Figure 4 below. The cross correlation values between other pairs of Baudhāyana sequences are low (typically like that of Figure 6 ). This validates our assessment that the sequences possess excellent randomness properties. We expect Baudhāyana sequences to have applications in key distribution and in information hiding [15] . Subsequences of these sequences may be indexed according to type (in terms of what number they have been ordered by) and class, the place in the larger sequence, and length, which are parameters that can be used in a cryptographic protocol. 1  31  61  91  121  151  181  211  241  271  301  331  361  391  421  451  481  511  541  571  601  631  661 
